Administration of drugs and fluids by the intravenous route is fundamental to modern anaesthesia. We have a multitude of cannulae, needles, syringes and giving sets at our disposal and we seldom dwell on the invasive nature of our practice. But the circulation was once a mystery and all our technology is very recent, most of it having been developed in the last hundred years.
Renaissance anatomists began speculating about the function of the heart and blood in the 15th to 16th centuries but it was a hazardous pursuit. In the 1550s, a Spanish priest anddoctor, Michael Servetus, postulated that blood might be oxygenated in the lungs. Such ideas were heresy and their publication led to his persecution and subsequent exile in Italy. He was eventually burned at the stake using green wood to prolong the ordeal! In 1628, William Harvey published "Exercitatio Anatomica de Motu Cordis et Sanguinis in Animalibus" describing the flow of blood throughout the body. Initially he too suffered as a result; his practice declined and he was ostracized by the profession. However, as the physician to James I and Charles I, he had the benefit of royal patronage and, by the time of his death 20 years later, he had seen his work recognized throughout the world's universities.
His careful scientific methods were as revolutionary as the conclusions he reached and he inspired many others. In 1656, Christopher Wren, the famous architect and Professor of Astronomy at Oxford University, conducted a series of experiments administering intravenous substances to dogs. The experiments were conducted using an animal bladder attached to a hollow goose quill inserted into a large vein. He injected opium, alcohol and Crocus metallorum (a 17th century emetic) into different dogs. He produced, as we would anticipate, stupor with the first, drunkenness with the second and death with the third. His aim was to study whether substances given orally could also be given intravenously with the same effect. He seems to have been quite unaware of the anaesthetic implications of his actions.
Also inspired by Harvey's work were Daniel Major, Professor of Medicine at Kiel and J. Sigismund Elsholtz of Brandenburg. Both injected opium into animals and some human volunteers in 1662 and 1665 respectively. Elsholtz concluded that there were therapeutic indications for intravenous therapy but was many years ahead of his time. It was almost 200 years before intravenous analgesia and anaesthesia were studied again.
Part of the problem was a lack of convenient equipment. The simple hollow needle was not developed until the mid 1880s. Francis Rynd, a Dublin surgeon, conducted research into neuralgia using an eye dropper and springloaded trochar and cannula. He is often credited with the perfection of the hollow needle although his paper was published many years later. Alexander Wood of Edinburgh published his research into the subcutaneous needle in 1855 and Fordyce Barker introduced the needle into the United States the following year.
But the needle was only part of the story. Syringes utilizing compressed bulbs had been available in crude form since the time of Hippocrates in the 5th century BC. They were constructed of animal bladders and pipes or quills and used for irrigation or enemas. A piston and barrel syringe was described about 180 BC by Heron of Alexandria and used to aspirate pus from wounds. Little is then known about piston and barrel syringes until the 16th century, when metal syringes became standard medical equipment for irrigation of wounds and fistulae and aspiration of pus.
The French physician, Charles Gabriel Pravaz, is widely credited with the invention of the syringe and subcutaneous medication. However, his experiments, which were conducted shortly before his death, involved the use of a silver metal syringe and injection of perchloride mercury into arterial aneurysms in sheep. The syringe was an advance on other opaque devices as it contained a screw mechanisms which enabled the operator to estimate dosage. Another French physician, Behier, used this syringe in 1859 to administer subcutaneous morphine.
Credits for the perfection of the glass syringe must go to Alexander Wood. The syringe was made by a Mr Ferguson of Giltspur Street in London and was designed for injecting acid solution into naevi to sclerose them. In 1855 Wood described the use of this syringe and needle to inject subcutaneous morphine into the region of peripheral nerves to treat neuralgias. With the help of the instrument makers, Wood continued to modify the syringe, adding graduations and decreasing the size of the needle. They were advertised as "Dr Alexander Wood's narcotic injection syringes", available from Archibald Young, Queen's Cutler in Edinburgh.
While we may credit Alexander Wood with the development of the glass syringe, he used the device solely for subcutaneous medication. He appears to have been aware of the systemic effects of his medication but only concerned with the local effects on nerves. He was reportedly annoyed that an elderly patient slept for 12 hours after a large subcutaneous injection of morphine! Charles Hunter of St George's Hospital, London began his own work on the technique in 1858 and emphasized the importance of the systemic effects of morphine. He developed the term hypodermic, claiming it was a different technique. Argument continued for many years over whether the local or systemic action was the more important. Now, nearly 150 years later, the debate continues. CHRISTINE BALL, ROD WESTHORPE Geoffrey Kaye Museum of Anaesthetic History
